Erfassung metakognitiven Wissens: Entwicklung und Evaluation eines Testinstruments by Händel, Marion et al.
Händel, Marion; Artelt, Cordula; Weinert, Sabine
Assessing metacognitive knowledge: development and evaluation of a test
instrument
Journal for educational research online 5 (2013) 2, S. 162-188
urn:nbn:de:0111-opus-84297
in Kooperation mit / in cooperation with:
http://www.waxmann.com
Nutzungsbedingungen / conditions of use
Gewährt wird ein nicht exklusives, nicht übertragbares, persönliches und beschränktes Recht auf Nutzung dieses Dokuments. Dieses
Dokument ist ausschließlich für den persönlichen, nicht-kommerziellen Gebrauch bestimmt. Die Nutzung stellt keine Übertragung des
Eigentumsrechts an diesem Dokument dar und gilt vorbehaltlich der folgenden Einschränkungen: Auf sämtlichen Kopien dieses
Dokuments müssen alle Urheberrechtshinweise und sonstigen Hinweise auf gesetzlichen Schutz beibehalten werden. Sie dürfen
dieses Dokument nicht in irgendeiner Weise abändern, noch dürfen Sie dieses Dokument für öffentliche oder kommerzielle Zwecke
vervielfältigen, öffentlich ausstellen, aufführen, vertreiben oder anderweitig nutzen.
We grant a non-exclusive, non-transferable, individual and limited right to using this document.
This document is solely intended for your personal, non-commercial use. Use of this document does not include any transfer of
property rights and it is conditional to the following limitations: All of the copies of this documents must retain all copyright information
and other information regarding legal protection. You are not allowed to alter this document in any way, to copy it for public or
commercial purposes, to exhibit the document in public, to perform, distribute or otherwise use the document in public.
Mit der Verwendung dieses Dokuments erkennen Sie die Nutzungsbedingungen an.
By using this particular document, you accept the above-stated conditions of use.
Kontakt / Contact:
peDOCS
Deutsches Institut für Internationale Pädagogische Forschung (DIPF)
Mitglied der Leibniz-Gemeinschaft
Informationszentrum (IZ) Bildung
Schloßstr. 29, D-60486 Frankfurt am Main
E-Mail: pedocs@dipf.de
Internet: www.pedocs.de
162 JERO, Vol. 5, No. 2 (2013)
Abstract
Educational processes in modern information societies require personal initiative 
– not only in institutional contexts but also in out-of-school and working environ-
ments. Besides cognitive competencies (e.g., reading or mathematical literacy), a 
person’s ability to regulate his/her own learning processes is therefore of par-
ticular importance for successful learning and working. Metacognition is a cen-
tral component in the process of self-regulated learning. It is defi ned as cognition 
about cognition and encompasses two components: the knowledge component 
and the regulation component. To better understand how metacognition evolves 
and how its development is infl uenced by cognitive and motivational components, 
the German National Educational Panel Study (NEPS) aims at assessing diff erent 
aspects of metacognition as well as self-regulation in the respective phases of the 
lifespan. The present paper gives an overview on the general approach of assess-
ing metacognition and self-regulation within the NEPS, focusing on the assess-
ment of one specifi c component of metacognition, namely, metacognitive knowl-
edge. Results from two pilot studies on a newly developed test instrument (with 
two experimentally varied versions of the test) for secondary school students are 
presented. The results concerning the metacognitive knowledge test are discussed 
not only with regard to further developments within the NEPS but also with re-
gard to their theoretical and practical implications.
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Erfassung metakognitiven Wissens: Entwicklung und 
Evaluation eines Testinstruments
Zusammenfassung
Steigende Anforderungen der Informationsgesellschaft bedürfen einer eigenstän-
digen und kontinuierlichen Aneignung von Wissen. Dies zeigt sich in schulischen 
Aus- und Weiterbildungskontexten ebenso wie in Beruf und Freizeit. Erfolgreiches 
Lernen erfordert daher neben kognitiven Kompetenzen (z.B. Lesekompetenz 
oder mathematische Kompetenz) insbesondere auch die Befähigung, das ei-
gene Lernen zu regulieren. Metakognition ist eine zentrale Komponente im 
Prozess des selbstregulierten Lernens. Konzeptuell sind zwei Facetten der 
Metakognition zu unterscheiden, eine Wissens- und eine Regulationskomponente. 
Um Entwicklungsverläufe zur Metakognition und den Einfl uss kognitiver und 
motivationaler Variablen abbilden zu können, bedarf es Längsschnittstudien. 
Ein Ziel des Nationalen Bildungspanels (National Educational Panel Study, 
NEPS) ist es daher, neben kognitiven Komponenten auch Metakognition bzw. 
Aspekte der Selbstregulation in den jeweiligen Phasen des Lebenslaufs zu erfas-
sen. Nach einem Überblick über den Ansatz zur Erfassung des selbstregulierten 
Lernens (Metakognition bzw. Selbstregulation) im NEPS fokussiert der vorlie-
gende Beitrag auf die Diagnose metakognitiven Wissens mittels eines neu entwi-
ckelten Instruments (z. T. in empirisch variierten Versionen) für Schülerinnen und 
Schüler der Sekundarstufe. Ergebnisse zweier Pilotstudien werden präsentiert 
und in Hinblick auf ihre theoretische und praktische Bedeutsamkeit, auch bezüg-
lich weiterer NEPS-Entwicklungen diskutiert.
Schlagworte
Metakognition; Selbstregulation; Kompetenzmessung
1.  Indicators of self-regulated learning within the 
German National Educational Panel Study (NEPS)
The ability to regulate learning processes in order to reach personal goals is a pre-
requisite for being successful in our rapidly changing information society. People 
need to self-regulate their learning and to make strategic decisions about what to 
learn. This concerns learning in institutional contexts, such as schools or universi-
ties, as well as behavior in out-of-school contexts and working environments (see 
Baumert, Bos, & Lehmann, 2000).
Self-regulated learning is a complex construct formed by diff erent research tra-
ditions dealing with diff erent terms and labels, which denote the same or at least 
strongly overlapping construct/s (see Dinsmore, Alexander, & Loughlin, 2008). In 
addition, the relationship of metacognition and self-regulated learning is also treat-
ed diff erently (see Veenman, van Hout-Wolters, & Affl  erbach, 2006 for an over-
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view). In line with several models (e.g., Boekaerts, 1997) we treat self-regulated 
learning as composed of motivational, metacognitive, and cognitive aspects inter-
acting with each other.
The importance of metacognition and self-regulated learning is shown by its re-
lationship to measures of ability, achievement, and/or competencies. Several stud-
ies show evidence that students who self-regulate their learning (Artelt, Naumann, 
& Schneider, 2010; Dresel & Haugwitz, 2008) or have high metacognitive compe-
tencies (Artelt et al., 2010; Thillmann, 2008; van Kraayenoord & Schneider, 1999) 
perform better than their counterparts with worse self-regulatory learning behav-
ior or less metacognitive knowledge. Furthermore, students from diff erent German 
school tracks1 diff er in their metacognitive competencies (cf. Artelt, Demmrich, & 
Baumert, 2001).
This paper focuses on the investigation of self-regulated learning and meta-
cognition from a longitudinal research perspective accomplished in the German 
National Educational Panel Study – NEPS (see the editorial of this issue by Artelt, 
Weinert, & Carstensen, 2013). Due to the changing importance of metacognitive 
and self-regulative aspects during the lifespan, measurements are chosen with ref-
erence to lifelong learning and the demands imposed by this on the learner. Thus, 
indicators may vary in terms of content as well as in terms of their relative weight 
or their importance for a specifi c educational stage (cf. Weinert et al., 2011). For 
example, in kindergarten basal self-regulation is assessed by a measure of delay of 
gratifi cation (Berendes et al., 2011). By contrast, for university students and adults, 
longer-term goal orientations, social and emotional goals, and aspects of self-reg-
ulation, such as resource or time management and self-motivation, take on sig-
nifi cance (cf. Caprara et al., 2008; Schwinger, von der Laden, & Spinath, 2007; 
Stumm, Thomas, & Dormann, 2010). Therefore, they are assessed by self-report 
measures in these age cohorts (despite their fl aws, see expert report by Roßnagel, 
Bittner, & Staudinger, 2009; see also Wohlkinger, Ditton, von Maurice, Haugwitz, 
& Blossfeld, 2011).
However, these self-regulatory aspects are not discussed any further within this 
paper as its focus is on metacognition and the corresponding assessment proce-
dures.
1.1  Metacognition
Although several theoretical models of metacognition have evolved over the last 
decades, most models have in common that they separate three or at least two 
components of metacognition. According to several authors metacognition is divid-
ed into knowledge about and control over/regulation of one’s own cognitive sys-
tem (see Brown, 1987; Flavell, 1979; Schraw & Moshman, 1995). Some authors fur-
1 In most German Federal States school tracking is accomplished by way of ability tracking 
after Grade 4.
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ther distinguish the regulation component into an experience (see Flavell, 1979) 
and a skill (Brown, 1987) component. Pintrich, Wolters, and Baxter (2000) use a 
three-tier model of metacognition and self-regulated learning, namely, metacogni-
tive knowledge, metacognitive judgments and monitoring (equatable to metacog-
nitive experiences), and self-regulation and control (equatable to metacognitive 
skills). The latter are also known as the procedural aspect of metacognition as op-
posed to metacognitive knowledge as the declarative aspect. However, as Ertmer 
and Newby (1996) argue, the knowledge and the regulation component of meta-
cognition are not entirely separate aspects but rather interact with each other. In a 
current model Efklides (2011) describes a complex interplay between a task level, a 
person level (where metacognitive knowledge and skills are located), and an inter-
action level (where metacognitive experiences take place).
1.1.1  Metacognitive knowledge
Metacognitive knowledge refers to the knowledge about memory, comprehen-
sion, and learning processes that an individual can verbalize. Flavell (1979) de-
fi ned metacognitive knowledge as knowledge about persons, tasks, and strate-
gies. Thus, it includes knowledge about the strengths and weaknesses of one’s own 
memory and learning, about cognitive requirements of tasks (i.e., their complex-
ity and diffi  culty) as well as knowledge about ways and means (e.g., general and 
domain-specifi c strategies) of attaining cognitive learning and achievement goals. 
Metacognitive knowledge about strategies means knowledge about eff ective meth-
ods of learning. According to Paris, Lipson, and Wixson (1983) the knowledge 
about diff erent kinds of strategies can in turn be divided into declarative, proce-
dural, and conditional strategy knowledge.
Declarative strategy knowledge is the awareness of strategies, that is, the aware-
ness that a certain strategy exists. Procedural knowledge describes how a strategy 
works eff ectively, and conditional knowledge helps to understand which strategies 
are useful for solving a certain task. The development of metacognitive knowledge 
starts in kindergarten and continues to develop beyond adolescence over the en-
tire lifespan (see Alexander & Schwanenfl ugel, 1996; Artelt, Neuenhaus, Lingel, & 
Schneider, 2012; Baker, 1989; Hasselhorn, 2006; Schneider & Lockl, 2006) as long 
as educational processes continue to challenge the learner (Veenman et al., 2006). 
According to Borkowski, Chan, and Muthukrishna (2000) metacognitive knowl-
edge may develop from domain- and situation-specifi c knowledge (i.e., knowledge 
acquired in and intertwined with a specifi c content domain) to domain-general 
knowledge (i.e., knowledge transcending across domains). Recent research results 
involving fi fth graders indicate – at least for this age group – that the construct 
of metacognitive knowledge is better represented by a multidimensional mod-
el with separate dimensions for specifi c (mathematics, reading comprehension) 
and general aspects of metacognitive knowledge than by a unidimensional model 
(Neuenhaus, Artelt, Lingel, & Schneider, 2011).
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1.1.2  Metacognitive control and regulation
Metacognitive control and regulation is welded to concrete learning situations. 
As was already shown by Brown (1987) spontaneous control of one’s own learn-
ing process may occur without the aff ected person being aware of it. Thus, it is not 
necessarily mirrored in explicit knowledge that can be verbalized. However, relat-
ed perceptions and appraisals (e.g., judgments of learning, feeling of knowing, con-
fi dence judgments; see Nelson & Narens, 1990) which may occur before, during 
or after a problem-solving activity (Flavell, 1971, 1979) can be seen as prerequi-
sites for an adequate use of self-regulation strategies and – at the same time – they 
are necessary within the process of acquiring metacognitive knowledge. The actual 
and conscious regulation of the learning process however takes place through plan-
ning, monitoring, and metastrategic activities, that is, the implementation of meta-
cognitive knowledge in the process of self-regulated learning (see Flavell, 1979; 
Schneider & Artelt, 2010).
For metacognitive control and regulation no major developmental trend has 
been identifi ed so far (cf. Lockl & Schneider, 2002; Schneider, 2008). It seems that 
these metacognitive skills initially develop in separate domains and, later on, be-
come generalized across domains (Veenman & Spaans, 2005). However, this has 
not been empirically confi rmed yet (Hasselhorn, 2006; Veenman et al., 2006) and, 
therefore, needs to be investigated by longitudinal studies.
1.2  Assessment procedures for metacognition
The assessment of diff erent facets of metacognition requires diff erent measure-
ment procedures (for a substantial discussion of several assessment procedures, 
see Pintrich et al., 2000). Metacognitive knowledge is often assessed by so-called 
metacognitive awareness inventories with questionnaire character or by metacogni-
tive knowledge tests. Control and regulation of cognition can be assessed by meta-
cognitive judgments (experience component; referring to Efklides, 2011) or by the 
self-reported or actual strategy use (skill component; see Veenmann & Elshout, 
1999).
Ideally, measures of metacognition inherit the feature of interpretability of the 
resulting indicators relative to a knowledge or performance standard (see Artelt & 
Neuenhaus, 2010; Artelt & Schneider, in press). Below, several assessment proce-
dures are discussed with reference to the compliance with this criterion.
1.2.1  Assessing metacognitive knowledge
A well-established questionnaire for the purpose of measuring declarative, proce-
dural, and conditional metacognitive knowledge is the Metacognitive Awareness 
Inventory by Schraw and Dennison (1994). However, like other self-reports, this 
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instrument as well as other questionnaires lack a clear benchmark of evaluation, 
and it is not clear whether the items are actually suitable to assess knowledge in-
stead of usual behavior (see also Artelt & Neuenhaus, 2010; Artelt & Schneider, in 
press, or Maag Merki, Ramseier, & Karlen, in press for a discussion of the caveats 
of such measures). Currently developed instruments are also aff ected by this lim-
itation (see the domain-specifi c instrument Metacognitive Awareness of Reading 
Strategies Inventory by Mokhtari & Reichard, 2002, or the metacognitive knowl-
edge test about self, task, and strategies in mathematics developed by Vlachopoulos 
& Efklides, 2012). Another approach by Kreutzer, Leonard, and Flavell (1975) 
or Myers and Paris (1978) are interviews or open-ended questions to assess the 
awareness of critical variables infl uencing memory, learning, or domain-specifi c ac-
tivities (see also the instruments described by Swanson, 1990, or van Velzen, 2012). 
Although providing possibly more detailed insights into metacognitive knowledge, 
such assessment methods are restricted to individual testing situations. Scenario-
based tests, such as the Index of Reading Awareness by Jacobs and Paris (1987) 
or the Metacomprehension Strategy Index by Schmitt (1990) have been developed 
to assess the quality of metacognitive knowledge against an evaluation standard in 
the domain of reading (i.e., conditional knowledge about an eff ective use of strat-
egies). Such tests consist of several scenarios describing typical challenging situa-
tions; each scenario is followed by a list of approaches of diff ering strategic quality 
(multiple-choice tests, single selection).
Several other scenario-based tests have been developed over the last decade 
(e.g., the metacognitive strategy knowledge test concerning reading strategies im-
plemented in several languages within the 34 OECD-states participating in the 
Programme for International Student Assessment (PISA), see Artelt, Beinicke, 
Schlagmüller, & Schneider, 2009). In the following we describe those tests in more 
detail as they build the basis for the development of a NEPS test. Those tests con-
tain multiple-select items that are scored via so-called pair comparisons (option X 
is more or less useful than option Y) with reference to experts’ judgments of the 
relative usefulness of the presented alternatives. It was shown that these test in-
struments are reliable (e.g., Cronbach’s α = .84 with the PISA test) and econom-
ical in use, that they refer to concrete learning situations, and that they are in-
terpretable against a clear benchmark (Artelt & Schneider, in press). The tests 
ask for metacognitive knowledge in diff erent content domains (see Schlagmüller 
& Schneider, 2007, or Artelt et al., 2009 for tests on metacognitive reading strat-
egy knowledge; Marschner, 2011, Scherer & Tiemann, 2012, or Thillmann, 2008, 
for tests on metacognitive experimental strategy knowledge; Neuenhaus et al., 2011 
for tests on domain-specifi c and domain-general metacognitive knowledge and 
Dubowy, 2010, or Ebert, 2011, for tests on metamemory). The tests are developed 
for the group of kindergarten children (Dubowy, 2010, or Ebert, 2011) or secondary 
school students (the reading strategy knowledge test for Grade 7 to 12 (WLST) by 
Schlagmüller & Schneider, 2007 for students up to Grade 12 but with ceiling eff ects 
from Grade 9 on). Tests for younger children usually refer to memory and learning 
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in general (domain-general), whereas the others refer to a single domain (domain-
specifi c), mostly the domain of reading (e.g., WLST).
Whereas the domain-specifi c tests focus on particular requirements relevant 
only to a certain content domain, the general metacognitive knowledge tests con-
sist of tasks relevant to several situations that are not restricted to a particular sub-
ject or content domain. However, as mentioned by Neuenhaus et al. (2011), the 
latter still have to be considered as specifi c with respect to the situations they re-
fer to. The scenarios for older students are mostly borrowed from school-relevant 
activities (e.g., exam preparation), whereas the scenarios for younger students are 
mostly related to leisure time (e.g., remembering personal tasks). The format of 
the answer scale varies between direct pair comparisons (forced choice) and six 
rating points (e.g., 6-point rating scale of usefulness within the PISA instrument, 
Artelt et al., 2010). However, the scoring via pair comparisons oftentimes requires 
only a two-stage diff erentiation between more and less useful strategies (Artelt et 
al., 2009). The number of given alternate options to master the presented learn-
ing problem usually varies from three up to seven. A higher number of alterna-
tives imply (a) higher demands on reading comprehension due to more textual in-
formation and (b) increased diffi  culty as it should be easier to compare only two or 
three alternatives than to rate seven alternatives according to their usefulness in 
the respective situation. Finally, the person addressed in the test situation diff ers 
between and even within various test instruments: The perspective varies between 
the second-person perspective (imagine you did …) and the third-person perspec-
tive (he/she does …). Also, the personal address of given options varies between 
fi rst-person perspective (I would do) and third-person perspective (he/she does/
should do).
1.2.2  Assessing prerequisites for metacognitive control and 
regulation
Prerequisites for metacognitive monitoring can be measured by assessing an indi-
vidual’s metacognitive judgment about his or her learning and performance, that 
is, via confi dence judgments or judgments of performance accuracy (see Boekaerts 
& Rozendaal, 2010; Hines, Touron, & Hertzog, 2009; Nelson & Narens, 1990; 
Schraw, 2009). These judgments refer to a concrete learning situation and can be 
inquired before, during, or after learning or test processing. These measurements 
allow for a comparison with actual achievement and therefore maintain a clear 
evaluation standard.
Other ways of assessing metacognitive control and regulation make use of ei-
ther online (i.e., during the learning activity) or offl  ine (by way of self-reports af-
ter the learning activity) measures; cf. Wirth and Leutner (2008). Self-report 
measures, such as questionnaires assessing strategy use retrospectively, are relat-
ed to more or less broadly defi ned learning occasions in the past (i.e., LASSI by 
Weinstein & Palmer, 1990; MSLQ by Pintrich, Smith, Garcia, & McKeachie, 1991). 
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They have been criticized because they often miss the possibility to evaluate the 
quality and appropriateness of strategy application according to a concrete learn-
ing situation. Further criticism also refers to their high demands on memory and 
the low correlations between the resulting strategy scores and student achievement 
(Artelt, 2000; Spörer & Brunstein, 2006; Veenman et al., 2006). Yet other meth-
ods that also provide a clear benchmark are, for example, measures for error detec-
tion or allocation of study time (Dubowy, 2010; Lockl & Schneider, 2003; Metcalfe, 
2009; Pieschl, 2009), thinking-aloud protocols (Veenman, 2005) or log-fi le-based 
analyses for computer-based learning (Azevedo, 2007); for an overview see, for ex-
ample, Zimmerman (2008).
1.3  Assessment of metacognition within the NEPS
Indicators of metacognition within the NEPS are chosen in accordance with the 
relevance of specifi c metacognitive aspects throughout the life course (Weinert et 
al., 2011). As research on metacognition uses diff erent instruments and approach-
es that vary – among other things – according to the grain size of the measures 
(Veenman et al., 2006), the NEPS implements measures tapping the same con-
structs and following the same construction principle and grain size for as long as 
possible. Both the metacognitive knowledge and the metacognitive control are part 
of the assessment strategy within the NEPS.
1.3.1  Assessing metacognitive knowledge within the NEPS
For the NEPS student cohorts metacognitive knowledge is coherently assessed by 
a scenario-based metacognitive knowledge test. As mentioned before, the scenario-
based knowledge approach has already been administered in diff erent PISA cycles 
(Artelt et al., 2001, 2010). It was chosen because of its advantages such as testing 
within a group setting or because of its clear benchmark criterion. The test primar-
ily focuses on diff erent aspects of strategy knowledge. In order to obtain valid indi-
cators of metacognitive knowledge within the NEPS and because previously devel-
oped instruments diff er in a number of features, new instruments have had to be 
developed that are suitable for the special demands of the longitudinal approach. 
The decision for the implementation of the specifi c features used in the NEPS test 
was based on theoretical considerations as well as on the empirical studies present-
ed below.
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1.3.2  Assessing prerequisites of metacognitive control and 
regulation within the NEPS
Metacognitive indicators of metacognitive control and regulation within the NEPS 
are assessed throughout the whole lifespan (except in the very early stages). Due 
to practical constraints we do not directly assess metacognition through activities 
of planning, monitoring, or regulation but as judgments of performance as indi-
cators for metacognitive control and regulation. The assessment is integrated in 
each competence domain of the NEPS study (cf. Weinert et al., 2011) by single in-
dicators of judgments of performance directly after the test phase (retrospective 
judgment/post-diction, see Nelson & Narens, 1990; Schraw, 2009). Subjects are 
asked to estimate their own achievement in the respective domain-specifi c com-
petence test by judging the number of correctly given answers (retrospective judg-
ment of performance accuracy according to Schraw, 2009; see also Maki, Schields, 
Wheeler, & Zacchilli, 2005). Thus, NEPS data will give substantial insight into the 
development of metacognitive monitoring in diff erent content domains.
1.4  Purpose and research questions
Current instruments on metacognitive knowledge diff er in several content and 
technical components. To our knowledge, the diff erent aspects and their infl uence 
on test validity have not been empirically examined so far (however, Pintrich et al., 
2000 already discussed several characteristics of the Index of Reading Awareness 
and the Metacognitive Awareness Inventory in comparison to each other). We as-
sume that diff erent test construction criteria impact on the validity of the tests re-
sult. Therefore, we are paying attention to distinct criteria in all scenarios with the 
aim of developing an economical, reliable, and valid scenario-based metacognitive 
knowledge test for the assessment in the NEPS. With reference to the NEPS as a 
longitudinal study, we aim at assessing domain-general metacognitive knowledge 
detached from particular school subjects or content domains, because these situa-
tions lose their practical relevance after schooling. Furthermore, due to practical 
reasons (e.g., limited assessment time) it is not possible to assess metacognitive 
knowledge for several content domains separately.
We evaluate the newly developed test with respect to the following issues. Our 
fi rst attempt is to investigate whether the perspective of the items infl uences the 
assessment. We hypothesize that test scores are lower in a fi rst-/second-person 
perspective than in a third-person perspective. In the fi rst-/second-person perspec-
tive students might rate the options in the sense of what they would do in a given 
situation instead of rating the objective appropriateness and usefulness of the op-
tions available. That is, a third-person perspective is ought to measure knowledge 
more validly than a fi rst-/second-person perspective, which probably mea sures 
the quality of typical behavior. Hence, scores should be lower in the latter version, 
because students do not always implement the most useful strategies in spite of 
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knowing them and being aware of them (production defi cit, see Hasselhorn, 2006), 
because students might not always be motivated to use those strategies, or because 
they might think that they are smart enough already and, therefore, do not need 
to implement any strategies. In addition, we assume that the score of a third-per-
son perspective version should correlate with self-reported frequency of strategy 
use to a lesser degree than the score of a fi rst-/second-person perspective version. 
Moreover, we are interested in the appropriateness of test diffi  culty for students of 
diff erent grades. To investigate the psychometric properties of the corresponding-
ly constructed NEPS test, we check whether we have succeeded in the construction 
of a unidimensional test for general (in contrast to subject-specifi c) metacognitive 
knowledge for students of Grade 6 and 9 of all regular school types in Germany, 
and test for reliability (internal consistency) and validity as quality criteria. Content 
validity is examined by expert ratings and correlations are analyzed with school 
achievement in mathematics and in German lessons (the lingua franca) as well as 
with reading competence (in German). Furthermore, we test for gender and school 
type diff erences. On the basis of fi ndings from research literature (i.e., Artelt et al., 
2010) we assume that girls should outperform boys on the metacognitive knowl-
edge test. Given that metacognitive knowledge increases if learners are exposed 
to challenging and relevant educational processes and in consideration of fi ndings 
that high-performing students tend to have a richer knowledge base for metacog-
nitive knowledge, we assume that school type diff erences (cf. Artelt et al., 2001) do 
occur.
2. Method
2.1 Sample and general procedure
Two pilot studies with students from secondary school were conducted to evalu-
ate the newly developed metacognitive knowledge tests. In both studies the tests 
were administered in regular classrooms, and the students received an incentive 
for their participation. In the fi rst pilot study we implemented an experimental de-
sign with varying treatments, whereas the second pilot study aimed at testing the 
psychometric properties of the fi nal test. The test was scored with reference to rat-
ings provided by experts. Following this procedure, we established content validi-
ty for the developed test.
2.1.1 Pilot Study 1
In the fi rst pilot study, 212 female students of a Bavarian secondary school 
(Gymnasium) participated. Students were sampled from Grade 5 to 9 and their 
mean age was 13.4 years (SD = 1.6). By collecting data from students in Grade 5 to 
Grade 9 we were able to analyze age diff erences concerning metacognitive knowl-
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edge. The main aim of the fi rst study was to investigate the infl uence of diff erent 
test versions. In the experimental study, students were given 5 minutes to fi ll in a 
questionnaire about their usual learning behavior. Afterwards students were asked 
to answer the metacognitive knowledge test within 20 minutes. Two content-iden-
tical versions were realized, diff ering only in the perspective (see Section 2.2 for a 
detailed description). Participating students were randomly assigned to one of two 
test versions within each participating class (109 students with the fi rst-/second-
person perspective and 103 students with the third-person perspective). The two 
groups did not diff er in relevant variables (see below). Table 1 shows the sample 
statistics separately for the diff erent grades.







Grade 5 49 (23.1) 11.5 (0.4)
Grade 6 38 (17.9) 12.5 (0.5)
Grade 7 43 (20.3) 13.4 (0.5)
Grade 8 45 (21.2) 14.5 (0.4)
Grade 9 37 (17.5) 15.7 (0.5)
2.1.2 Pilot Study 2
In the second pilot study, sixth-grade students from four Federal States of all 
school types participated. The study was a NEPS longitudinal pilot study conduct-
ed by the IEA Data Processing and Research Center (see Blossfeld, von Maurice, 
& Schneider, 2011, for an overview of the NEPS design). Altogether, 366 stu-
dents of 21 schools participated (52.7% female) with a mean age of 12.0 years 
(SD = 0.7). The sample statistics of the second pilot study are displayed in Table 
2. The proportion of students attending the diff erent school types is representa-
tive for German schools (cf. Statistisches Bundesamt, 2011). Hence, the percentage 
of students per school type diff ers because more students attend the school type 
Gymnasium than, for example, the school type Hauptschule. Also, the proportion 
of female students diff ers between the school types. A subsample of 172 students 
participated in a study conducted one year earlier.
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% Female Age [years]M (SD)
Hauptschule 37 (10.1) 40.5 12.1 (0.8)
Schule mit mehreren 
Bildungsgängenb 53 (14.5) 54.7 12.1 (0.5)
Realschule 120 (32.8) 48.3 12.1 (1.0)
Gesamtschule 41 (11.2) 65.9 12.1 (0.5)
Gymnasium 115 (31.4) 55.7 11.8 (0.4)
aThe school types are sorted in the order of the degree students can achieve at a specifi c school type. 
bSchools that combine the courses of education provided at Hauptschule and Realschule.
Several competence tests (scientifi c literacy, metacognitive knowledge, and listen-
ing comprehension; in this order) and questionnaires were implemented in this 
longitudinal pilot study. For the purpose of this paper, we focus on the relevant 
variables to describe the metacognitive knowledge test, including data of a reading 
competence test collected one year earlier. The participating students were again 
given 20 minutes to answer the test items of the metacognitive knowledge test.
2.2  Measurements
In both pilot studies, the metacognitive knowledge test and instruments assessing 
several control variables were administered.
To measure metacognitive knowledge a total item pool of 15 scenarios was 
constructed on the basis of previous work on metacognitive knowledge tests (see 
above). In the process of test construction the scenarios were modifi ed and opti-
mized through qualitative cognitive interviews with students as well as teachers 
and as a result of discussions in an expert team. We selected eight scenarios for 
the fi nal NEPS metacognitive knowledge test scheduled to take 15 minutes. The de-
scriptive statistics of the test implemented in the main study are displayed in Lockl 
(2012). Seven of those scenarios were implemented in each of the pilot studies (one 
additional scenario was piloted in Study 2 only). The item selection process was 
based on diff erent criteria: Item analyses were conducted to choose items with high 
discriminatory power and adequate item diffi  culty. In addition, we attempted to 
achieve a broad range of possible strategies and contents presented in the scenari-
os. We furthermore took into account the comments made by the experts with re-
gard to the proposed strategies and scenarios. The chosen scenarios are supposed 
to be concrete, specifi c, and age appropriate.
To interpret and describe the results of the two studies more easily, only the 
seven scenarios presented in both studies are included in the following analyses 
(besides, results concerning the experimental variation of the test version in Pilot 
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Study 1 do not diff er from the total item pool in this study). The scenarios include 
various application contexts ranging from learning from texts and text comprehen-
sion to leisure time activities. In particular, four of the scenarios were related to a 
school or learning context (two in the domain of reading), whereas the remaining 
three scenarios were embedded in out-of-school contexts asking for domain-gener-
al strategy knowledge. Cognitive, metacognitive, and resource management strat-
egies were considered resulting in a knowledge test about solving cognitive tasks, 
such as remembering or organizing information, but also about planning and regu-
lating learning as well as leisure time activities, and about general learning require-
ments, such as using resource management strategies. Each task consists of two 
parts, a scenario with a relevant learning situation and a specifi c cognitive demand 
(e.g., “remember a list of items”) and six strategies that vary in their degree of ef-
fectiveness for the given situation. Cognitive interviews showed that students were 
able to rate six statements.
By way of example, we describe in the following a domain-general school-re-
lated learning scenario as well as a scenario concerning leisure-time activities with 
three corresponding sample statements each. One of the domain-general school-
related scenarios deals with the self-evaluation in the process of exam prepara-
tion. Sample statements are concerned with solving items of an exercise book, dis-
cussing relevant topics with peers or persuading oneself that one will be success-
ful. One out-of-school scenario is concerned with time and resource management 
for leisure-time activities, namely, for organizing a birthday party. Proposed state-
ments are, for example, to create a list and tick off  completed tasks, to permanent-
ly think about the exciting event, or to organize everything just on the day before 
the party. The type and structure of items can be seen in Figure A1 in the appendix 
(see also Lockl, 2012).2
The number of rating points on the scale of usefulness was set to 4, because we 
do not expect a more fi ne-grained diff erentiation of the alternatives (cf. Artelt et 
al., 2010). However, implementing only a 2-point scale would restrict the answer 
behavior (loss of variance), raise the probability of guessing, and simplify the test 
too much. In addition, asking directly for pair comparison using a forced-choice 
format might irritate and discourage students due to excessive reading eff ort. In 
sum, the reported scenarios are characterized by the following features:
• Contexts: school and leisure time activities, seven scenarios altogether;
• Strategies: cognitive, metacognitive, and resource management;
• Number of presented strategies for each scenario: six (42 strategies altogether);
• Rating scale: 4-point scale of usefulness (1 = not at all useful, 4 = very useful).
For Pilot Study 1, we developed two diff erent test versions that diff er only in the 
phrasing of the personal perspective. In Version A, the scenarios are phrased in the 
second-person perspective and given alternatives in the fi rst-person perspective. In 
2 Due to the longitudinal design of the study it is not possible to provide an original sam-
ple item of the fi nal item pool.
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Version B, which represents the target version for the NEPS and which was real-
ized in Pilot Study 2, we consistently used the third-person perspective.
In addition to the metacognitive knowledge test the following variables were 
collected. School achievement data of the participating students were collected in 
both pilot studies via school grades in the subjects mathematics and German (the 
lingua franca). School grades (1–6) were recoded, so that a high grade resembles a 
good performance. In addition to these indicators, a learning questionnaire about 
the frequency of strategy use was implemented in Pilot Study 1 to investigate the 
relation between metacognitive knowledge (tested with the two versions diff ering 
in perspective) and self-reported strategy use. The learning questionnaire about 
the frequency of strategy use comprises 20 items on a 4-point Likert scale. The 
items were borrowed from the KSI (Kieler Lernstrategien-Inventar) by Baumert, 
Heyn, and Köller (1992). Each four items were administered to assess the strategy 
use of surface strategies (rehearsal strategies, Cronbach’s α = .61) and of deep-level 
strategies (elaboration strategies, Cronbach’s α = .73). The subscale metacognitive 
strategies encompasses 12 items about planning, monitoring, and regulating strat-
egy use (Cronbach’s α = .71). Reading competence in Pilot Study 2 was assessed by 
the NEPS reading competence test (see Gehrer, Zimmermann, Artelt, & Weinert, 
2013, this issue).
3.  Results
3.1  Expert rating
Based on theoretical assumptions about the adequacy of strategies for a specifi c sit-
uation or task the test includes 84 pair comparisons. A pair comparison is consid-
ered to be valid for the assessment of metacognitive knowledge if experts agreed 
to at least 75% in the direction of the pair comparison (i.e., 75% or more of the ex-
perts rated a strategy alternative as superior or subordinate to another). According 
to the ratings of 10 experts, 63 of the 84 theoretically assumed pair comparisons 
reached this criterion (at least 75% agreement). The number of valid pair compari-
sons for a scenario ranged between 7 and 11 comparisons.
3.2  Results of Pilot Study 1
The main purpose of Pilot Study 1 was to investigate the eff ect of the phrasing of 
two diff erent test versions. Firstly, we inspect whether the students who were ran-
domly assigned to one of the two conditions diff ered in the collected variables 
(multivariate variance analyses of age, school grades, and the self-reported strate-
gy use as dependent variables and version of the metacognitive knowledge test as 
independent variable). As expected, students of the two treatments did not diff er 
Marion Händel, Cordula Artelt & Sabine Weinert
176 JERO, Vol. 5, No. 2 (2013)
with respect to relevant background variables (i.e., grades and age) or the frequen-
cy of self-reported strategy use (F(6, 201) = 0.52, p = .79).
Treatment diff erences in metacognitive knowledge were tested by an indepen-
dent t test. As expected, students who fi lled in the fi rst-/second-person perspective 
test scored signifi cantly lower than students who worked on the third-person per-
spective test (t(210) = 2.91, p < .005, d = 0.46; see Table 3 for the descriptive sta-
tistics).





First-/second-person 109 64.2 (1.4) 14.3
Third-person 103 69.6 (1.2) 12.6
Furthermore, we analyzed the correlations of the test scores with the self-reported 
strategy use for the two versions separately. As expected, the correlation coeffi  cient 
(Pearson’s r) of the self-reported metacognitive strategy use with the metacogni-
tive knowledge seems to be higher for the fi rst-/second-person perspective (r = .25, 
p < .05) than for the third-person perspective (r = .13, p = .18). However, testing 
for statistical diff erences between the correlations by a test of diff erence between 
the z-standardized correlation coeffi  cients shows no signifi cant diff erence (raw dif-
ference = 0.12, z = .76, p = .39). In addition, no signifi cant diff erences between 
correlations could be detected for the cognitive learning strategies (rehearsal and 
elaboration).
Finally, we investigated grade diff erences for the subsample that fi lled in the 
third-person perspective test version. A univariate analysis of variance with meta-
cognitive knowledge as dependent variable and grades as independent variable 
shows that test scores diff ered between the grades (F(4, 98) = 6.26, p < .001, 
η² = .20) with older students scoring higher than younger students (see Table 4).
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Table 4:  Descriptive statistics of the third-person perspective metacognitive knowledge 




5 23 62.6 (2.5) 11.8
6 17 62.7 (3.4) 14.0
7 21 72.9 (2.2) 10.2
8 23 76.1 (1.9) 9.3
9 19 72.6 (2.8) 12.3
all 103 69.6 (1.2) 12.6
3.3  Results of Pilot Study 2
Investigating the psychometric properties of the newly developed instrument, the 
following results were obtained: The mean test score is 62.6% (SD = 16.7) for the 
investigated sample. The mean scores of the seven single scenarios diff ered from 
M = 51.4% (SD = 26.8) to M = 69.3% (SD = 28.7). The internal consistency for 
the seven scenarios of the metacognitive knowledge test is satisfying (Cronbach’s 
α = .76), which indicates that we were successful in constructing a homogeneous 
test. To investigate whether the test is in fact unidimensional, we compared a uni- 
versus two 2-dimensional models with school versus out-of-school and domain-
specifi c versus domain-general scenarios loading on separate factors. To this end, 
we conducted three confi rmatory factor analyses (CFAs) by Mplus Version 6.11 
(Muthén & Muthén, 1998–2011) and compared the fi t statistics of the nested mod-
els (see Table 5 and Table 6 for the results of the CFA). The coeffi  cients for all 
models indicate a good fi t with a slight advantage of the two 2-factor solutions. 
However, the change of χ² is not signifi cant (χ²-change = 1.56 or 1.43, respective-
ly, which is both smaller than the threshold of 3.84), showing that there is no clear 
advantage of a two-dimensional model as compared to the unidimensional one.
Table 5:  Fit indices for the three proposed models
Fit values 1-factor solution
2-factor solution
School vs. out-of-school Domain-specifi c vs. domain-
general
χ ²-fi t (336) 21.15, p = .10 19.59, p = .11 19.72, p = .10
RMSEA .039 .039 .039
CFI .983 .984 .984
Note. Model 1: one-factor solution with all scenarios loading on one factor; Model 2: two-factor solution with 
school- and out-of school items loading on two separate factors; Model 3: two-factor solution with domain-specifi c 
and domain-general scenarios loading on two separate factors.
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Table 6:  Unstandardized loadings and standardized loadings (standard errors) for the 




1-factor solution 2-factor solution:School vs. out-of-school
2-factor solution:














λ SE λ SE λ SE λ SE λ SE λ SE
1: Out-of-school/
general 1.00 0.00 0.66 0.04 1.00 0.00 0.67 0.04 1.00 0.00 0.67 0.04
4: Out-of-school/
general 1.16 0.13 0.65 0.04 1.17 0.13 0.66 0.04 1.17 0.13 0.65 0.04
7: Out-of-school/
general 0.89 0.12 0.53 0.05 0.88 0.12 0.54 0.05 0.89 0.12 0.54 0.05
5: School/general 0.65 0.11 0.39 0.05 1.00 0.00 0.40 0.06 0.65 0.11 0.39 0.06
6: School/general 0.81 0.11 0.50 0.05 1.26 0.23 0.51 0.05 0.81 0.11 0.50 0.05
2: School/specifi c 0.95 0.11 0.61 0.04 1.47 0.26 0.62 0.05 1.00 0.00 0.65 0.05
3: School/specifi c 0.87 0.11 0.55 0.05 1.36 0.24 0.57 0.05 0.91 0.12 0.58 0.05
Note. The scenarios were sorted according to the sequence of scenarios in the test booklet, the domain-specifi city/-
generality, and the context of the scenarios (out-of school vs. school scenarios).
Moreover, we analyzed the eff ects of gender and school type as well as the relation-
ship with other achievement variables. We conducted an analysis of variance with 
gender and school type as independent factors and metacognitive knowledge as de-
pendent variable. The according descriptive statistics (means and standard devi-
ations) are displayed in Table 7. The results show a signifi cant gender diff erence 
(F(1, 363) = 3.31, p < .05, η² = .01) with girls scoring higher than boys. The eff ect 
of school type is signifi cant (F(4, 363) = 21.50, p < .001, η² = .20) with students of 
the school type Gymnasium scoring higher than students of all other school types 
(Hochberg’s GT2 was used as post-hoc procedure due to diff erent cell sizes and in-
dicates mean diff erences from 12.8% to 21.3%, each p < .001). No further compari-
sons reached statistical signifi cance. No signifi cant interaction eff ect of gender and 
grade could be detected (F(4, 363) = 0.84, p = .50, η² = .01).
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Table 7:  Means and standard deviations of the metacognitive knowledge test score 
(%-score) by school type and gender
School typea Gender N
Test score
Weighted Unweighted
M (SD) M (SD)
Hauptschule Male 21 50.0 (15.0) 50.0 (15.0)
Female 15 54.7 (14.4) 55.2 (17.4)




Male 24 55.3 (17.4) 62.3 (16.5)
Female 29 62.1 (16.6) 70.0 (14.1)
Total 53 59.0 (17.1) 60.2 (17.7)
Realschule Male 60 56.9 (18.4) 54.7 (14.4)
Female 58 58.9 (15.0) 62.1 (16.6)
Total 120 57.5 (17.0) 58.9 (15.0)
Gesamtschule Male 14 62.3 (16.6) 59.5 (15.0)
Female 27 59.5 (15.0) 75.8 (8.6)
Total 41 60.4 (15.4) 64.7 (15.5)
Gymnasium Male 51 70.0 (14.1) 51.9 (14.7)
Female 64 78.8 (8.6) 59.0 (17.1)
Total 115 73.2 (11.7) 57.9 (16.7)
Total Male 170 60.0 (17.7) 60.5 (15.4)
Female 193 64.7 (15.5) 73.2 (11.7)
Total 366 62.3 (17.0) 62.6 (16.7)
a The school types are sorted in the order of the degree students can achieve at a specifi c school type. 
b Schools that combine the courses of education provided at Hauptschule and Realschule.
To investigate the relationship of metacognitive knowledge and other achieve-
ment variables, we calculated bivariate correlations. We report Spearman’s ρ for 
the correlations with school grades (as German grades are not considered interval 
data) and Pearson’s r for the correlation with reading competence (data available 
for 172 students). For students of all school types, the metacognitive knowledge 
score signifi cantly correlates with the school grade in the subjects German (ρ = .29, 
p < .001) and mathematics (ρ = .26, p < .001). The relationship of reading compe-
tence and metacognitive knowledge is signifi cant (r = .51, p < .001).
4.  Summary and discussion
Metacognition and self-regulation are considered key competencies in the 21st cen-
tury. In institutional contexts as well as in out-of-school or working environments, 
metacognition and self-regulation are of particular importance for successful learn-
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ing and working. The NEPS aims at assessing these components longitudinally 
over several educational stages of the life course.
Metacognitive knowledge and metacognitive control, the two components of 
metacognition, as well as other aspects of self-regulation are all part of the NEPS 
assessment strategy. In this paper we introduced the measurements used to as-
sess indicators of self-regulated learning within the NEPS. The focus of the paper 
was on two pilot studies examining the development and evaluation of the meta-
cognitive knowledge tests for secondary students in the NEPS. During the test de-
velopment phase several cognitive interviews with students and teachers were con-
ducted. The newly developed test instrument has several unique features that make 
it distinguishable from previously constructed tests, which focused mostly on do-
main-specifi c metacognitive knowledge and sometimes lack a clear evaluation 
standard: The test meets the requirements of the NEPS study with regard to avail-
able assessment time and administration in group settings and consists of several 
scenarios featuring challenging situations from school as well as from leisure-time 
contexts. The students’ task was to rate the proposed strategy alternatives accord-
ing to their usefulness in the given situation. In addition to these theoretically driv-
en characteristics, technical components were fi xed – such as the number of giv-
en approaches/strategies (six) and the number of rating points on the Likert scale 
(4-point scale). Finally, to assure content validity of our test and also to get a clear 
standard of evaluation, we obtained expert ratings. Nevertheless, the validity of the 
test is limited due to the contents implemented in the test that presumably do not 
cover the wide range of metacognition (cf. Pintrich et al., 2000).
To investigate our research questions we conducted two pilot studies. The two 
studies followed diff erent aims and featured diff erent samples (gender distribution, 
age, and school type). Although the results of the two pilot studies cannot be com-
pared directly with one another they complement each other to some degree: The 
fi rst pilot study gives some insights into age diff erences and resulted in the deri-
vation of important construction principles for the NEPS test. Diff erences relating 
to the person’s perspective of the situations and strategic alternatives were tested 
regarding test scores as well as their correlations with self-reported strategy use. 
Pilot Study 2 was built on the results of the fi rst study and explored the structure 
and validity of the newly developed test. One particular shortcoming of the fi rst 
pilot study was the biased sample size – only girls from diff erent grades in the 
highest achieving school type participated in this study. In the second study, we 
were able to realize a more representative sample from Grade 6 of both genders – 
the target population of the NEPS test.3 The sample was recruited within a NEPS 
longitudinal pilot study aiming at producing similar sample composition as in the 
NEPS main studies. Finally, the NEPS main studies will give further evidence on 
the validity of the tests.
3 Metacognition data for Grade 9 were unfortunately not available as other competence 
tests had been piloted in the relevant pilot study.
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The results have confi rmed our assumptions that test scores are signifi cantly 
higher in the third-person perspective version than in the fi rst-/second-person per-
spective version. Although this result is restricted to female students (as only girls 
participated in the study) we assume that the perception of the two diff erent ways 
of phrasing should not be gender-specifi c (or at least not be opposite for boys). We 
trace the result back to the link students make when they read the items in the 
fi rst-/second-person perspective. When rating the given approaches/strategies in 
the fi rst-/second-order perspective, students probably tend to rate what they would 
do instead of rating the objective usefulness of the strategies in the given situation. 
For several reasons personal behavior sometimes diff ers from the perfect strategic 
behavior. For the presented test providing alternate strategies we assume that es-
pecially the following two mechanisms apply: (a) People either judge tasks as too 
easy or overestimate their own skills and, therefore, try to solve them without ef-
fortful strategy use or (b) people are not motivated to use these strategies. This 
might lead to inadequate rating in the fi rst-/second-person perspective.
In accordance with the PISA results self-reported strategy use correlated only 
slightly with the test scores of the metacognitive knowledge test. Although the cor-
relations for the third-person perspective were numerically lower than in the fi rst-/
second-person perspective, the diff erence did not reach statistical signifi cance. 
One explanation might be that test scores in both versions were relatively high (cf. 
Table 3), especially in the higher grades. In addition, the test version in the fi rst-/
second-person perspective is assumed to assess the quality of one’s own behavior 
which is still diff erent from the format and purpose of questionnaires. Varying the 
personal perspective of the scenarios within each participant could, in an addition-
al study, provide more empirical evidence on how individuals diff er in accordance 
with personal perspectives.
The relatively high test scores in Pilot Study 1 can be traced back to two rea-
sons. First, only girls and only the academically higher achieving students from 
Gymnasium, who are supposed to have higher metacognitive knowledge, partici-
pated in the study. By contrast, the sample of the NEPS main study will be repre-
sentative including students of types of schools, so that the test should be of ade-
quate diffi  culty for this more heterogeneous sample. Second, the sample of this pi-
lot study ranges from fi fth to ninth graders. As expected older students reached 
higher test scores than younger students, which indicates that metacognitive 
knowledge develops during secondary school. As a consequence, we need to con-
struct more diffi  cult items to avoid ceiling eff ects with the older age group of stu-
dents. A fi rst pilot study with university students reconfi rmed the challenge in con-
structing test items of adequate diffi  culty (see Händel, Tupac-Yupanqui, & Lockl, 
2012). The NEPS main study as a longitudinal study will give further insights into 
the developmental processes.
All in all, the results underline the importance of item phrasing, especially 
the personal perspective in scenario-based metacognitive knowledge tests. Using 
a third-person perspective in the item phrasing of the metacognitive knowledge 
test further supports the assessment of metacognitive knowledge in contrast to the 
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quality of the respondent’s own behavior. These results contribute not only to tech-
nical test-construction principles but furthermore have theoretical as well as prac-
tical implications: Also from an educational perspective there is a need to distin-
guish between knowledge about and use of learning strategies (see production def-
icit described, for example, by Hasselhorn, 2006, stating that learners may possess 
knowledge but not use it spontaneously). Only if researchers and educators know 
why their students choose not to use adequate learning strategies – because they 
are lacking metacognitive knowledge or motivation or due to an overestimation of 
their own skills – will they be able to apply a useful training method.
Results of Pilot Study 2 show that the internal consistency of the metacognitive 
knowledge test is satisfactory. In addition, the confi rmatory factor analyses show 
good fi t indices for the three theoretically driven factor analyses with no clear ad-
vantage of a two-dimensional model as compared to the unidimensional one. That 
is, neither the two-dimensional model with the factors school and out-of-school 
scenarios nor the two-dimensional model with the two factors domain-specifi c and 
domain-general scenarios showed better fi t indices than the unidimensional mod-
el. Interpreting both two-factorial models, we have to be aware of the fact that out-
of-school scenarios resemble domain-general scenarios and vice versa. Still, we can 
conclude that none of the theoretically driven two-factorial models outmatch the 
unidimensional model. However, our results are constrained by the number of con-
structed scenarios and do not provide information about the overall structure of 
metacognitive knowledge.
By comparing the results of preexisting groups who are supposed to diff er in 
metacognitive knowledge we were able to provide information about the external 
validity of the test in the second pilot study (see Pintrich et al., 2000). The results 
show typical patterns: Girls score higher than boys (see Artelt et al., 2010) and 
school diff erences were shown to result in the expected direction. Due to the var-
ying distribution of girls and boys in the diff erent school types, we reported both 
weighted and unweighted means in Table 7, which displays that the direction re-
mains identical. That is, students of Gymnasium score higher than students of all 
other school types (cf. Artelt et al., 2001).
Furthermore, the results are consistent with previously reported data, show-
ing positive moderate correlations with grades in several school subjects. In addi-
tion, the metacognitive knowledge score correlates positively with reading compe-
tence and the correlation is of comparable size to the reported correlation for the 
PISA 2009 test on metacognitive knowledge and reading competence (see Artelt et 
al., 2010). As the reported results are restricted to Grade 6 students, data analyses 
with the NEPS main study in Grade 9 will reveal whether the results of our test can 
be replicated for older students (see Lockl, 2012). Further research considering the 
main study will allow for analyzing the interrelations with other domain-general 
and domain-specifi c competencies as well as with motivational variables and their 
reciprocal infl uences during development. In addition, further information about 
the external validity of the constructed test can be achieved by analyzing the corre-
lations with students’ cognitive abilities.
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In sum, our pilot studies contribute signifi cantly to research on the assessment 
of metacognitive knowledge, and they promote the assessment of metacognitive 
knowledge within the NEPS. We have succeeded in constructing and evaluating 
a metacognitive knowledge test with scenarios including diff erent contexts and a 
broad range of strategies. Furthermore, the test has been constructed as an objec-
tive test with items formulated in the third-person perspective and with strategies 
that have to be rated according to their usefulness in the given situation. However, 
our results are limited to the cohort of secondary students. Future challenges will 
be to construct a test of adequate diffi  culty for the cohort of university students 
and adults, who are assumed to have richer knowledge. The work by Maag Merki 
et al. (in press) who already developed and evaluated a test for older students and 
university students may be a helpful guidance in the construction of a test instru-
ment for this cohort. An important issue for the construction process is to fi nd ade-
quate scenarios embedded in contexts relevant to adults, but also to construct tests 
for young students with little reading experience. First results of the test devel-
opment for fi rst graders have shown how the established construction principles 
can be transferred to a test for younger students (see Lockl, Händel, Haberkorn, & 
Weinert, 2013).
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Appendix
Figure A1:  Structure of the items. The item displayed is not part  of the fi nal item pool
Peter has a lot to do this week: He is supposed to go to the swimming club twice, he has been given 
plenty of homework, and he has to buy a birthday present for his friend. 
What should he do in order to manage everything?










He makes a plan for the week and organizes 
his time for the tasks. He follows his plan very 
closely.
0 0 0 0 
He combines different tasks and buys the 
birthday present on his way to the swimming 
club. 
0 0 0 0 
He allows others to help him. He asks his 
brother to buy the birthday present. 0 0 0 0 
He completes only those pieces of homework
which can be done quickly. Then he deals 
with the other things.
0 0 0 0 
First, he buys the birthday present. If this 
takes too long, he will skip the homework or 
the swimming. 
0 0 0 0 
He does exactly what he feels like doing at 
this moment. 0 0 0 0 
